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Automatic Controls and Servos 


AIRCRAFT: Proximity switch senses 
status of undercarriage 
NEWS, ED 13, p. 33. 


AUTOMATA: Will the machines even- 
tually Outwit: man? ........ 66.66. 
SR, ED 1, p. 82. 


COUNTERS: Variable preset counter 
uses inexpensive relays 
IFD, ED 4, p. 113. 


DAMPING: Inertia damping lends it- 
self well to high-velocity servosys- 
ART, ED 8, p. 72. 


ELECTRIC CARS: ‘Automatic’ drive 
used for large electric vehicles 
NEWS, ED 7, p. 14. 


INDICATORS: Ac level indicator lights 
FD, £D 12, p: TOs. 


INFRARED unit spots circuit produc- 
tion flaws ...NEWS, ED 4, p. 32. 


MOTOR-CONTROL: Motor has dynam- 
ic braking with a two-wire control 
IFD, ED 6, p. 284. 
Ring counter reverses multiphase 
motor rotation 
NASA, ED 7, p. 103. 
Simple, circuits control dc motor 
speed IFD, ED 7, p. 94. 
Solid-state circuit controls dc motor 
NASA, ED 7, p. 102. 
Spst switch reverses PM dc motor 
rotation IFD, ED 9, p. 245. 
Switch from hot to cool with one of 
these three solid-state motor speed 
control circuits ..ART, ED 4, p. 98. 
Tuning fork locks motors in step 
NEWS, ED 8, p. 44. 


PHASE: Monitor phase lead or lag 
automatically with IC logic 
FY IFD, ED 8, p. 102. 


POWER SUPPLIES: Power supply pro- 
tected by simple circuits 

IFD, ED 8, p. 100. 
Protect power supply against over- 
loading IFD, ED 5, p. 110. 
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Texas power utility goes fully auto- 
matic ... WEWS,; ED 6, 9. is. 


PROCESS CONTROL: Use ICs _ in 
process control .ART, ED 1, p. 118. 


SECURITY SYSTEMS: Car thieves 
foiled by digital ignition 
ise ED 8). po. 33. 
Electronic aids sought to outwit 
criminals NEWS, ED 7, p. 17. 
Hidden mikes’ protect schools 
against vandals 
_NEWS, ED 5, p. 14. 
Simple components make up audi- 
ble visual alarm IFD, ED 12, p. 92. 


TRAFFIC CONTROLS: Sperry traffic 
system encounters roadblock .... 
NEWS, ED 8, p. 13. 

Traffic light uses numerical display 
NEWS, ED 3, p. 36. 


TURBINE: Fm unit monitors whirling 
turbine ...NEWS, ED 11, p. 20. 


WATER TABLE: Fiberoptics sense wa- 
ter level ......IFD, ED 2, p. 86. 


Careers and Management 


CONTRACTS: Make your next propos- 
al sell the services and products you 
offer C&M, ED 11, p. 96. 
Pinpoint your profits during the ne- 
gotiation of incentive contracts 

C&M, ED 4, p. 104. 


DESIGN: Look ahead before you 
freeze the design 

EDIT, ED: 10, p:. $3. 

Stop wasting design time. Keep a 

good notebook of basic circuits 

ART, ED 11, p. 75. 


JOB SECURITY: Life begins at 40. Will 
it for you? ... EDIT, ED: S,. pe. 51. 
Needed: A way to tame the gypsy in 
us EDIT, ED 4, p. 75. 
What happens to your job if peace 
breaks out? .EDIT, ED 6, p. 227. 
250,000 new jobs seen under SST 
program '...NEWS, ED 8, p. 14 


OPPORTUNITIES: And where are the 
Steinmetzes of today?. 
eer | ED 5, p. 55. 


PERSONALITY TESTS: Cheat on per- 
sonality tests by giving the tester 
what he wants C&M, ED 5, p. 92. 


SALARIES: Engineer salaries continue 
to climb ...NEWS, ED 12, p. 13. 


WRITING: Cut the ‘noise’ out of your 
next article .C&M, ED 6, p. 270. 


Circuits and Mathematical Analysis 


ADDERS: Hybrid technique applied to 
a — full adder 
IFD, ED 10, p. 98. 


AGC CIRCUIT handles wide input 
range .....NASA, ED 5, p. 100. 


ALARM SYSTEMS: Simple compo- 
nents make up audible visual alarm 
q FD, ED i2, p.. 82. 


AMPLIFIERS: Cascaded RF amplifier 
modules yield gain to 70 dB. 
. 3 ee A, a 108. 
Design a dc level-shifting amplifier 
..- ART, ED 10, p. 60. 
Design a log amp with tunnel diodes 
ART, ED 11, p. 62. 
‘‘Diode follower’ provides undistort- 
ed variable pulse Sin 
IFD, ED 2, p. 84. 
Don't guess the spurious level of an 
amplifier ART, ED 3, p. 70. 
FET cascode amplifier features small 
current variations . 
IFD, ED 4, p. 118. 
High input impedance obtained in 
differential amplifier ... eer as 
IFD, ED 4,°p. 114. 
Low noise is achieved in ide. band 
amplifier ....IFD, ED 1, p. 140. 
Noninverting operational amplifier 
has fixed zero offset 
FD, ED: 12, 
Put operational amplifiers to work 
.ART, ED 2, p. 66. 
scndiitle feedback amplifier design 
. ART, 2D 2,9: 92. 
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Stagger-tune the IC a ar =“ 

pi eC eS, 236. 
Ultrastable Op-amp needs - sup- 
ply regulation Per ae se bee 


CHOPPERS: Parallel transistors cut 
chopper losses 
NASA, ED 3, p. 106. 


CLOCKS: Four-layer diode clock has 
relay closure output.... 
co APO: ED 20; -p. “82. 


COMPUTER-AIDED DESIGN: Assign 
the correct numerical values to tran- 
sistor models ART, ED 13, p. 60. 
Computer-aided design workshop at 
IITRI NEWS, ED 1, p. 14. 
Computer-analyze your circuit 

ARE (bb k2; : -54. 

SCEPTRE gives designers new power 

ART, ED 6, p. 230. 

You don’t have to be a programmer 

to use a time-shared — to 
solve design problems... . 

ART, ED 8, p. 54. 


CONTROLS: Low-voltage IC controls 
high output AFD, ED 7, p: 96: 


CONVERTERS: Integrated logic con- 
verts frequency IFD, ED 7, p. 95. 
Resistance-to-frequency conversion 
can be made directly by modifica- 
tion of a Colputts osciliator 

; ART, ED: ft; p. 108. 


Sine- to square-wave converter is 
self-powered .IFD, ED 8, p. 106. 
Temperature regulator circuit stabi- 
lizes converter IFD, ED 9, p. 244. 


COPIER: Oscilloscope used to copy 
Polaroid photographs... . 
1D. ED Pip. 118: 


COUNTERS: Simple logic 
during counting 
NASA, ED 11, p. 107. 


COUPLING circuit has dc dead zone 

FD; ED 10; p.. 96: 

Probe in resonator wall changes 
coupling of filters. . 

<n; ae. eg 


CRYSTALS: Inductor 
bandwidth to 2% 
ART, ED 6, p. 244. 


DELAY LINES: Mix delay lines and 
transmission lines for a_ lossless, 
wideband network 

ayes ART, ED 7, p. 90. 
Pulse-width discriminator — elimi- 
nates delay line IFD, ED 2, p. 86. 


DETECTORS: Phase detector uses 
single transistor 

IFD, ED 12, p.. 94: 
Pulse peak detector uses matched 
dual-input transistor... 

IFD, ED 13, p. 96. 


DETONATORS: Semiconductor 
charges off safely 
.NEWS; ED: 9; p. 22. 


reads out 


p. 146. 


ups crystals’ 


sets 
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DIGITIZER: Try this integrated-circuit 
digitizer ART, ED 3, p. 62. 


DIODE: Diode and battery form low- 
voltage Zener diode 
FD, ED 13, p. 104. 


DISCRIMINATORS: 
ing circuit used 


Integrated switch 
as a discriminator 
eet. ; iD, ED 7,. p. 95: 
Pulse-width discriminator — elimi- 
nates delay line IFD, ED 2, p. 86. 


DISPLAYS: Block the sneak paths in a 
crossbar readout 
IFD, ED 6, p. 288. 


Electronic pad transmits hand-writ- 
ten messages £0, ED 1,9. 138. 


DRIVE CIRCUITS: Bidirectional dc 
drive circuit has ac preamplifier 
facia aies Fa Co: ea, OL O?: 
FAN-IN: Microcircuit gate-extender 
makes fan-in reducer 


FILTERS: Active filter design made 
easy with hybrid RC modules 
cenit 4, f.. 126. 
Controlled active RC filter circuitry 
gives lab unit wide applications 
tee oO, B20: 
Coupling posts in comb-line filters 
boost performance 
p. 90. 
If you need active filters with flat 
amplitude and time delay responses 
ART, ED 8, p. 78. 


Make a filter out of an oscillator 
ae: ART, &£D 10, p.. 56. 
Probe in resonator wall changes 
coupling of filters 
c<atPeee “ED 1, 
RC bandpass fitter is adapted to 
miniaturized construction. 
NASA, ED 11, p. 108. 
Take a fresh look at filters 
ART, ED 1, p. 114. 
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current source used to divide fre- 
iro, ED 2, p. Se: 
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GENERATORS: A _ four-layer diode 
forms double-pulse generator... . 
IFD, ED 9, p. 243. 
Build a squarewave generator with 
$3 worth of components... . 
kD, 20 23; ip. 100. 
Design a high-voltage pulse genera- 
tor with a tape-wound toroidal core 
, ART, ED 12; p. 66. 
Generate pulses by varying —_ of 
the termination line... . 
_...1FD, ED 3, p. 94. 
Generate time functions digitally 
ART, ED 5, p. 59. 
Generation of 3-phase square waves 
simplified .IFD, ED 8, p. 106. 
Pulse bursts generated with all-IC 
logic WD, £07, 9: °S7. 
Pulse generator uses IC logic.... 
> D, ED. 20; @.-94. 
Random- signal generator uses Zen- 
er diode IFD, ED 12, p. 98: 
Two SCRs form pulse generator 
IFD, ED 13, p. 98. 
Two transistors give sawtooth in 
phase with line voltage 
sha b's os ay, Ge Ay WS was. 
HUMOR: These surrealistic circuits 
create more problems than they 
ART, ED 1, p.. 130. 


HYBRID CIRCUITS: Pick the right hy- 
brid technique 


ICs: Design a better integrated circuit 
. «AR, “ED, 4, ap. 78. 

Get pnp class-B efficiency ... 
ART, ED 6, p. 238. 


eer circuits shed their wires 
NEWS, ED 4, p. 17. 

a ‘universal circuit’? 

ART, ED 3, p. 48. 


IMPEDANCE: Simple circuit meas- 
ures impedances at af 
fro, €D 3241, 2 Sai. 


INSULATION: Pocket radio detects 
corona or insulation breakdown 
FD, ED 11, p. 114. 


INTEGRATORS: A_ novel integrator 
results by grounding its capacitor 
IFD, ED 12, p. 90. 


INVERTERS: Disregard load imped- 
ance in SCR inverter design 
ART, ED 11, p. 68. 


LOGIC CIRCUITS: Electron tunneling 
speeds logic switching 
NEWS, ED 8, p. 36. 


MAGNETIC COILS: Ease the design of 
magnet coils 
ENG DATA, ED 3, 
ee neo core coil design 
A .ART, ED 10, p. 78. 


MEMORIES: Latching relay and SCR 
memorize last input pulse 
1FD; ED 12,.p. 92. 


MINIATURIZATION: RC bandpass 
filter is adapted to miniaturized con- 
struction ...NASA, ED 11, p. 108. 


MIXERS: Improve FM_ performance 
with FETs ....ART, ED 5, p. 63. 
Y- smanes simplify mixer design 

ART, ED 7, p. 68. 
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MODULATORS: Amplitude modulator 
uses differential amplifier... . 
ro, £021, op: £16. 


MOTOR CONTROL: Ring counter re- 
verses multiphase motor rotation 

.NASA, ED 7, p. 103. 
Solid-state circuit controls dc motor 

.NASA, ED 7, p. 102. 
Spst switch reverses PM dc motor 
rotation FD, ED: 9, p. 245. 
Switch from hot to cool with one of 
these three solid-state motor speed 
control circuits ART, ED 4, p. 98. 
Tuning fork locks motors in step 

.NEWS, ED 8, p. 44. 


MULTIVIBRATORS: Astable multivi- 
brator has timing interval as long as 
one cycle per 6.7 minutes... . 

ia ee eae, By! By 110. 
Multi’s duty cycle varies without 
affecting pulse shape 
IFD, ED 3, p. 96. 
Precision one-shot uses inexpensive 
integrated circuits 
FD, ED 12, p. 100. 
Schmitt trigger hysteresis memo- 
rizes its last state IFD, ED 3, p. 98. 


NOTEBOOK: Stop wasting design 
time. Keep a good notebook of basic 
circuits ART, ED 11, p. 75. 


OPTICAL READER is not affected by 
light intensity variations 
IPD, SD>4, p. Liz. 


OSCILLATORS: Af oscillator 
crystal and neon bulb. 
FD, ED 11, p. 111. 
Crystal- controlled oscillator a 
microcircuit .IFD, ED 11, p. 13 
LC oscillator tank circuit built with 
just one FET ..IFD, ED 5, p. 104. 
Low-drain SCS forms relaxation os- 
cilator ....... APD, ED 1, p.. 144. 
MOSFET and bipolar form RC 
phaseshift oscillator .. . 
IFD, ED 9, p. 241 
Photocell and resistor unload oscil- 
lator ATO; ED° 7, 6. 96. 
Single transistor makes class-A os- 
cillator FD,. ED 8, p. 106. 
Two-transistor oscillator generates 
two frequencies . 
IFD, ED 3, p. 100. 
Voltage-tuned oscillator may be ad- 
justed simply ..IFD, ED 3, p. 98. 


PHASE SHIFTERS: Shift phase with a 
simple, constant-gain circuit .. 
a FD, ED 4, p.. 124. 


PHASE TESTING: Monitor phase lead 
or er automaticaliy with IC logic 
ss Sul Git as sok ER CM as ss I 


POTENTIOMETERS: 
circuit checks resistance element 
linearity jE: ED: 10, (p. 92. 


POWER SUPPLIES: Design transistor- 
ized regulators for your power sup- 
plies ART, ED 7, p. 76. 
Low-power, current-limited supply is 
simple to build IFD, ED 4, p. 116. 
One power supply does the work of 
two FD; ED 9, p..241. 
Power supply protected by simple 
circuits FD, £D:. 8; p: TCO. 


uses 


Simple _ bridge 


Protect power supply against over- 
loading FD; ED 5S, p. 110. 
Voltage supply puts out two dc volt- 
ages NASA, ED 4, p. 110. 


PULSE CIRCUITS: One-transistor cir 
cuit ups pulse amplitude 
NASA, ED 7, p. 100. 
Pulse rise and fall times varied in- 
dependently IFD, ED 5, p. 106. 
Simple circuit delivers clean pulses 
with good noise rejection 
iFD,. ED 3,.p. 96. 
stretches pulses 
FD, EDS; ©. 108: 
Tunnel diode, shunted with a resis- 
tor, shapes pulses 
FD, £0 6, 6. 262. 
UJTs and magnetic cores combine 
to generate pulses 
Bellew a «in aoe ee es 


RAMP GENERATORS: Potentiometer 
serves to vary ramp generator out- 
put linearly FD, €D'S, p. 104. 


RECEIVERS: A-m receiver uses laser 
NASA, ED 12, p. 104 


RECTIFIERS: Ideal 
equal-vaiue resistors 
IFD,.£0 13, p.. 96. 
Two-transistor circuit makes dc-cou- 
pled full-wave rectifier 
WO ED 7,0. 97. 
RELAYS: Ac time-delay relay uses un- 
ijunction transistor 
FD, ED: 23; pi O06. 


SAMPLE-AND-HOLD CIRCUIT: Capac- 
itor improves sample-and-hold cir- 
cuit iFD, ED 9, p. 242. 


SCRs: Fire SCRs directly from inte- 
grated circuits 
cote FD; ED: 12, pc at0: 


SHIFT REGISTER: 
gate makes 


Simple circuit 


rectifier uses 


Inexpensive NOR 
shift-register stage 
FD, ED 10, p,. 91. 


SINE-WAVE GENERATOR: Generate 
Sine waves with sampling circuit 
NASA, ED 4, p. 110. 


SWITCHING: High voltages switched 
with a single transistor 
IFD, ED 13, p. 98. 
‘relays and semiconductors 
asset ART, ED 5, p. 84. 
Power unbalance switch uses inte- 
grated circuits IFD, ED 12, p. 96. 
Sequence is easy with this expanda- 
ble, wide-range circuit 
FD; ED 47, p. 174. 
Solid-state circuit switches ac load 
NASA, ED 8. p. 110. 
Switching solenoids with 75% power 
efficiency NASA, ED 1, p. 137. 
sicaeiadnaaulen © switching circuit 
DD, ED 6, p: 261. 


TEACHING: Electronics taught with 
domino module 
NEWS; ED 9, p. 33: 


TEMPERATURE: Check the O-TC 
ae in your FETs 
.ART, ED 9, p. 230. 


THERMISTORS: Ease resistor-ther- 
mistor network design with this di- 
rect approach ART, ED 13, p. 70. 
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THERMOCOUPLES: Check 
couple during operation 
NASA, ED 12, p. 102. 


TRANSCEIVERS: Rf voltage blocks 
receiver satel: transmit 
.1FD, ED 9, p. 244. 


TRANSFORMERS: Coaxial cable on 
toroid yields wide-band transformer 
NASA, ED 13, p. 108. 


TRIGGER CIRCUIT: Simple situaail 
circuit controls flip-flop .... 
.IFD, ED 9, p. 243. 
Two MOSFETs and resistors make 
better Schmitt trigger 
FD, ED 10; p.. 92. 


VOLTAGE REGULATOR: FET stabi- 
lizes Zener current in a simple volt- 
age regulator IFD, ED 11, p. 112. 
IC and four resistors compose inex- 
noe voltage regulator 

IFD, ED 10, p. 96. 


VOLTAGE-SENSING circuit is ena: 
ature- compensated .. 
IFD, ED 10, p. 90. 


VOLTAGE SUPPLY puts out two dc 
voltages ..NASA, ED 4, p. 110. 


WAVE CONVERSION: Sine-to-square- 
wave converter is_ self-powered 
IFD, ED 8, p. 106. 


WAVEGUIDES: Modified capacitive 
iris provides design flexibility .. . 
IFD, ED 9, p. 242, 


thermo- 


Communications 


AIRCRAFT: Four-way rise in 
efficiency planned for jet 
NEWS, ED 1, p. 34. 


ANTENNAS: Nuclear-powered relay- 
satellites station proved feasible. . 
NEWS, ED 4, p. 26. 


AUTODIN: Centers to handle 32,000 
messages an hour 
NEWS, ED 3, p. 17. 


COMSAT asks for plans for new satel- 
lite stations .NEWS, ED 5, p. 14. 
Lani Bird 2 poised to link U. S. with 
the Far East .NEWS, ED 3, p. 14. 


LASERS: New gains made in optical 
communications 
NEWS, ED 2, p. 21. 


MIXERS: Improve FM _ performance 
with FETs... .ART, ED 5, p:.63. 
Y-parameters simplify mixer design 

..ART, ED 7, p. 68. 


RADIO RELAY system can be carried 
easily NEWS, ED 4, p. 33. 


RECEIVERS: A-m receiver uses laser 
NASA, ED 12, p. 104. 


SATELLITES: 8-in-1 satellite launch- 
ing bolsters communications ... 
NEWS, ED 3, p. 13. 


SPACE: A seven-way race begins in 


radio 
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space communications... . 
NEWS, ED 1, p. 13. 
Russian lunar TV simple but sharp 
NEWS, ED 13, p. 20. 


SYNTHESIZERS: Study the trade-offs 
for synthesizers 


TELEPHONY: Picturephone to use 
silicon image sensor 
NEWS, ED 6, 'p. 54. 


TELEVISION: French color-TV tube 
challenges shadow mask 
NEWS, ED 9, p. 13. 
Memory bank enhances TV studio 
transmission 
NEWS, ED 12, p. 14. 
Multicolor CRT will have single phos- 
phor coating .NEWS, ED 10, p. 14. 
Newspaper delivery by TV to be test- 
ed by RCA ...NEWS, ED 13, p. 14. 
TV sets burgeon with miniature 
components . .NEWS, ED 13, p. 14. 
2500-MHz TV links medical facili- 
NEWS, ED 2, p. 40. 


TRANSCEIVERS: Rf voltage blocks 
receiver during transmit 
IFD, ED 9, p. 244. 


TRANSMITTER: Three-terminal diode 
is fm transmitter ... 
NEWS, ED 2 p. 32. 


Components 


ANTENNAS: Short-backfire antenna 
may be uhf boon.. 
NEWS, ED: 10; p.. 33. 


ATTENUATORS: Cut the size of your 
vhf attenuators 
ART, ED 11, p. 84. 


CABLE: Ribbon cable replaces coax 
in one-tenth the space .. 
PF, ED 6, p. U128. 


CAPACITIVE VOLTAGES are found 
easily with this simple nomograph 
Mon ENG DATA, ED 6, p. 266. 


CONNECTORS: Choose the right pow- 
er connector ..ART, ED 8, p. 95. 
Plastic cap protects thermocouple 
connector .NASA, ED 13, p. 110. 


DECAPSULATE components undam- 
aged for reject analysis or recovery 
ART, ED 12, p. 62. 


DISPLAYS: Single-plane digital read- 
outs shine from a tiny CRT 

PF, ED 8, p. 137. 
yield seven colors 
IFD, ED 5, p. 108. 


MARKET: Europe girds for battle with 
Goliaths of U.S. 
NEWS, ED 9, p. 24. 


MILITARY. Army blasts industry for 
late deliveries .. 

NEWS, ED 13, p. 13. 

Army reports a critical components 

‘gap .. .NEWS, ED 12, p. 24. 


POTENTIOMETER- serves to vary 
ramp generator output linearly ... 

IFD, ED 5, p. 104. 
Trimmer pots automatically tested 
for seven parameters 


Three lamps 


PE, ED ts, -p. 144. 
Wiper- centering fixture allows easy 
alignment - IFD, ED 6, p. 288. 


PRINTED CIRCUITS: Design reliable 
printed switches .. 
eee, ED 13; p. 90. 
Electroless copper PC boards ease 
soldering and cut costs. 
Pr, ED: 23. ‘p.. 134. 
PC boards interwire PC boards, cut 
costs across the board 
168. 


RELAYS: dicaaiaas of relay allows 
quick check .NASA, ED 12, p. 104. 


SOLENOIDS: Switch solenoids with 
7 power efficiency 
NASA, ED 1, Dp. 137. 


TIMING CELLS: Electrochemical tim- 
ing cell adds three new functions 
Pr; jep Fl, p: 1Z2. 


Computers and Data Processing 


ADDERS: Hybrid technique — to 
a ween full adder . 
a el Nc FD; ED: 10, p. 98. 


AUTO SAFETY: Computer simulates 
effects of head-on car crash 
NEWS; ED 5, p. 21. 


BIOLOGY: Computer speeds study of 
NEWS, ED 1, p. 50. 


COMPUTER-AIDED DESIGN: Army 
moves to adopt computer-aided de- 
sign NEWS, ED 9, p. 14. 
Assign the correct numerical values 
to transistor models .. 

ART, ED 13, p. 60. 
Computer-analyze your circuit 

ART, ED 13, p. 54. 
SCEPTRE gives designers new power 

ART, ED 6, :p.. 230. 
Use a good switching transistor 
model in computer analysis of cir- 
cuits ART, ED 12, p. 54. 
You don’t have to be a programmer 
to use a time-shared ianabied to 
solve design problems... 

ART, ED 8, p. 54. 


COPIER: Computer data 
= 2 distribution 


_.NEWS, ED 5, p. 21. 


CRYOGENICS promises a_billion-bit 
memory .NEWS, ED 8, p. 13. 


DESIGN:  Building-block 
computer designers 
NEWS; ED: 11,-‘p: ‘50: 


DEVELOPMENT: The large-computer 
debate: 3 paths, but which is best? 
NEWS, ED 10, p. 13. 


DIGITAL CIRCUITS: Tunnel-diode cir- 
cuits pave the way to ultra-high- 
speed digital circuits 

Ant, ED: 2, p: 74. 


Plasma 
with 


copier 


units aid 


DISPLAYS: 
writes 


display panel 
computer _ signals 
NEWS, ED 13, p. 34. 


HOLOGRAMS: Computer creates hol- 
ograms Poin’ 

.. NEWS; ED 8, p. 22. 
DESIGN 14, 
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ILLIAC TV development: goes to Bur- 
roughs and Illinois U 
NEWS, —D:° 5, 9. 21. 


LEGAL DATA: Computers may store 
legal precedent 
NEWS, ED 5, p. i. 


LOGIC DEVICES: The logic element of 
‘tomorrow’: cheap wire 
NEWS, ED 10, p. 24. 


LOGIC SYSTEMS: Obtain complex 
logic functions with simple diode 
logic PF, ED 6, p. U208. 
28-volt IC logic to be used in air- 
craft NEWS, ED 12, p. 33. 


MAPS: Scanner converts maps_ for 
EDP storage .NEWS, ED 9, p. 44. 


MARKET: IBM confirms probe of 
computer market 
ss tatetak: NEWS, ED 4, p. 14. 


MEDICAL: Hospital computer system 
to speed ene 
NEWS, ED 3, p. 24. 
Medical Electronics: Many technical 
— are involved.... 
S sk, ED 4, p. 64. 


MEMORIES: Core memory — stack 
stores more bits to the inch 

NEWS, ED 1, p. 32. 
Laser loop: new concept for optical 
memory NEWS, ED 2, p. 24. 
Matched cores yield DRO/NDRO 
memory NEWS, ED 12, p. 40. 
Memory bank enhances TV studio 
transmission. 

NEWS, ED 12, p. 


MILITARY: Army strengthens U.S. 

computer defenses against bombers 

_. NEWS, ED 6, Dp. 36. 

AUTODIN center to handle 32,000 
messages an_ hour 

_.......NEWS, ED 3, p. 1: 


PERIPHERAL GEAR: Where LSI will 
lati pack a wallop! 
NEWS, ED 6, p. fy s 


PHYSICS RESEARCH: Computers, ICs 
to i oie = probe nature. 
fe oe NEWS, ED 6, 9. 42. 


PROGRAMS: Computer 
available from NASA ... 
NEWS, ED 4, p. 
U.S. computer programs are offered 
to industry ..NEWS, ED 10, p. 14. 


SCIENTIFIC DATA: Improved data 
service offered to scientists 
.NEWS, ED 3, p. 14. 


SHIFT REGISTER: 
gate makes 


programs 


Inexpensive NOR 
shift-register stage 
ihD;, ED: 10; p: ‘St. 


SOFTWARE: Computer makers strive 
to cure software ills 
NEWS, ED 5, p. 
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is no 


TELEVISION: 
medical 


links 


Microelectronics 
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Two. SCRs_ form pulse generator 
IFD, ED 13, p. 98. 
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PHYSICS RESEARCH: Compute’s, ICs 
to help oun probe nature .. 
NEWS, ED 6, p. 42. 
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Find the pattern of off-beat anten- 
eee. bc ART, ED 8, p. 86. 
Phased array antenna updates older 
systems NEWS, ED 12, p._i3: 
Short-backfire antenna may be uhf 
boon NEWS, ED 10, p. 33. 
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inertial guidance is ready for take- 
ff NEWS, ED 2, p. 17. 


LANDING AID: Slide projector helps 
aircraft land NEWS, ED 13, p. 32. 


MICROWAVES: Iceberg hunters use 
microwave radiometry 
NEWS, ED 1, p. 58. 


RADARS: Airborne radar may pene- 
trate jungle canopy 

NEWS, ED 10, p. 13. 
FAA trails airlines’ use of radar 
transponders 

NEWS, ED 12, r. 14. 
Ka-band radar tested as a weather 
aid for SSTs . .NEWS, ED 8, p. 42. 
Radar mapper measures severity of 
storms ....NEWS, ED 12, p. 17. 


SSTS: FAA to test ground aids for su- 
personic flight 


eases 
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TESTING: Autopilot test set ‘flies’ jet 
on land 


MEWS, ED. i,..p. 33. 


Oceanology 


AUTOMATION: _— Electronics 
work on the high seas . 
NEWS, ED 5, p. 26. 


MICROWAVE RADIOMETRY: Iceberg 
hunters use microwave radiometry 
.NEWS, ED 1, p. 58. 


POWER GENERATOR: Compact, 3-W 
undersea nuclear generator makes 
COW ..... NEWS, ED 6, p. 36. 


RESEARCH: The wild, 
oceans—tamed at last ........ 
, @: 12. 


eases 


mighty 


Packaging 


BLACK BOXES: Design black boxes 
for systems integration 
ART, ED 5, p. 76. 


LASERS: Put transistor in cryostat to 

pump GaAs laser diodes ...... 
aia IFD, ED 1, p. 144. 

STANDARDS: Navy sets new guide- 


lines for electronics packaging . 
NEWS, ED 13, p. 14. 


THICK FILMS: New packaging con- 
cept—tThick-film substrate in a 
vacuum tube NEWS, ED 7, p. 24. 


Physics 


COMPUTERS: ICs to help physicists 
probe nature NEWS, ED 6, p. 42. 


PARTICLES: Physicist envisions the 
end of time .NEWS, ED 4, p. 14. 


SHOW: Physics show abounds in 
electronic devices ... ; 
NEWS, ED 4, p. a3, 


Power Sources 


CHARGERS: Portable chargers for 
battlefield use on way 
NEWS, ED 13, p. 42. 


GENERATORS: Back-pack — 
for battlefield use 

NEWS, ED 12, 
Compact 3-W undersea nuclear gen- 
erator makes bow 

.NEWS, ED 6, p. 36. 


GUNN OSCILLATOR: Will LSA mode 
outmode Gunn oscillators? 
NEWS, ED -G, p. 21. 


LASERS: Double-barreled laser new 
power champ NEWS, ED 1, p. 52. 
Rugged mirrors lift CO. laser’s out- 

NEWS, ED 11, p. 32. 


OVERLOADS: Power supply protected 
by simple circuits 

IFD, ED 8, p. 100. 

Protect ICs against power supply 

failure IFD,. ED: 5, p. 108. 

Protect power supply against over- 

loading ......IFD, ED 5, p. 110. 


PHOTOVOLTAIC DEVICES: Organic 
units make strides toward practi- 
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cality .NEWS, ED 13, p. 24. 


POWER SUPPLIES: Low-power, cur- 
rent-limited supply is simple to 
build ee; SD 4, p.. 146: 
One power supply does the work of 
WO. 6 cee ke, ED 9p. 2At. 


REGULATORS: Design transistorized 

regulators for your power supplies 

ie ose a) oF, Pp. FO. 

IC and four résistors compose inex. 
pensive voltage regulator 

IFO, ED: 10, .¢. 96! 

Ic voltage regulator is cxternally 

adjustable. Pr, £D:2, p. 92. 


SOLAR CELLS: ‘Window shade’ solar- 
cell array is tested for spacecraft 
use 5 NEWS, ED 5, p. 42. 


STAND-BY POWER: Turn on stand-by 
power simply _ reliably . 
FD,. ED 4, p. 116. 


VOLTAGE SUPPLY puts out two dc 
voltages NASA, ED 4, p. 110. 


Production Processes and Controls 


BONDING: Electronic eye sets semi- 
conductor bond ; 
NEWS, ED 1, p. 36. 


CRYOGENICS: Cryogenics promise a 
billion-bit memory . 

NEWS, ED 8, p. 13. 
Stevens to open study for study of 
cryogenics ..NEWS, ED 12, p. 14. 


CRYOSTAT: Put transistor in cryostat 
to pump GaAs laser diodes ... 
FD; ED 4; e- 144. 


ICs: Use integrated circuits in process 
control ART, ED i; 7: 116. 


INFRARED unit spots circuit produc- 
tion flaws NEWS, ED 4, p. 32. 


THERMOMETER uses binary logic to 
measure from 10° to 25° K .. 
.NEWS, ED 13, p. 22. 


THICK FILMS: Thick-film substrate in- 


a vacuum tube... 
NEWS, ED 7, ‘p. 24. 


WELDING: Electronic beam welds 
computer memories on assembly 
NEWS, ED 5, p. 42. 


Radio Frequency Interference 


HUM: Ambient 60-Hz hum used to 
cut 60-Hz hum in equipment .... 
IFD, ED 7, p. 94. 


TRANSCEIVERS: RF voltage blocks 
receiver during transmit 
og ater IFD, ED 9, p. 244. 


Reliability 


AIRCRAFT: AF seeks flight — to 
double aircraft life ... sa 
NEWS, ED 1, p. 14. 
MAINTAINABILITY specs bothering 
ART, ED 10, p. 86. 


POWER FAILURE: Protect ICs against 
power supply failure .. 
IFD, ED 5, p. 108. 


. AIRCRAFT: 


POWER SUPPLIES: Power supply pro 
tected by simple circuits 

IFD, ED 8, p. 100. 
Protect power supply against over- 
loading FD, ED'S, p. 110. 


PRINTED CIRCUITS: Design reliable 
printed switches 
ART, ED 13, p. 90. 


Research and Development 

Four-way rise in radio 

efficiency planned for jet 
NEWS, ED 1, p. 34. 


AURORA: Artificial northern lights— 
courtesy of NASA 
NEWS, ED 2, p. 14. 


AUTO INDUSTRY: Auto makers soft- 
pedal electric car’s rebirth 

NEWS, ED’ 3;.p. 13. 
Ford opens new lab for advanced 
research NEWS, ED 11, p. 14. 
Whom do the car makers think they 
are kidding .EDIT, ED 12, p. 51. 


AUTOMATA: Will the machines even- 
tually outwit man? 
_SR, ED a 


BRAIN RESEARCH: 
mind’s computer 
om, co 42, p.. 36, 


BULK EFFECT: New bulk-effect device 
offers 400 kW in X band. 
.NEWS, ED 3, p. 14. 


CLOCKS: A_ myriad of precision 
watches for land, sea and air 
oe, Ee a; Pp: Fe. 


COLLISION AVOIDANCE: CAS—Aid 
to traffic safety in crowded skies 

; NEWS, ED 10, p. 17. 
New search for aircraft anticollision 
systems NEWS, ED 2, p. 13. 


COMPUTERS: Systems research cen- 
ter set up by IBM in Europe. 
MEWS, ED 5,.‘p. 14. 


CRYOGENICS promises a billion-bit 
memory NEWS, ED 8, p. 13. 
Stevens to open center for study of 
cryogenics .NEWS, ED 12, p. 14. 


ELECTRONICS in the World of Tomor- 
VOW 5 aba sn Sey AD a TE 


FLUIDICS: Fluidic gyro built for 
spacecraft use . NEWS, ED 5, p. 46. 
Is fluidics a fine friend or a fear- 
some foe . EDIT, ED 3,. 9. 45, 


HOLOGRAPHY: Computer 
holograms Nee - 

NEWS, ED 8, p. 22. 

tens array snaps_ holo: 
images in natural light 

NEWS, ED 4, p. 26. 

NASA describes its holographic re- 

search NEWS, ED 8, p. 14. 


IEEE PAPERS: The engineer's view of 
technology: a summary of IEEE pa- 
pers. 2... ..« BR, EV G, 6: USO: 


ION ENGINES for spacecraft ready for 
use NEWS, ED 1, p. 21. 


p. 82. 
Probing the 


creates 


‘Fly’s-eye’ 
gram 


9% 





index of articles, continued 


LASERS: AM receiver uses laser LO 
NASA, ED 12, p. 104. 
Beckman now selling Hughes laser 
products NEWS, ED 3, p. 14. 
Double-barreled laser new power 
champ NEWS. ED’ 1, p. 52. 
GaAs diffusion process triples diode 
laser power .NEWS, ED 3, p. 33. 
Laser loop: New concept for optical 
memory NEWS, ED 2, p. 24. 
Laser pulses timed at four picosec- 
onds NEWS, ED 4, p. 42. 
Laser system tracks 4000-mph rock- 
et sleds NEWS, ED 6, p. 14. 
Liquid lasers for high-power cw op- 
eration sought 
NEWS, ED 9, p. 17. 
Narrow laser pulses captured on 
scope NEWo,; 2D S,. Ds. 37. 
New gains made in optical commu- 
nications NEWS, ED 2 ip. 2k. 
Parametric amplification achieved in 
infrared NEWS, ED 2, p. 14. 
Put transistor in cryostat to pump 
GaAs laser diodes Nicks ey, A 
IFD, ED 1, p. 144. 
Rugged mirrors lift CO. laser’s out- 
put NEWS; ED IT. p. 32. 
Stripe contact simplifies laser 
diode’s light pattern , 
NEWS, ED 7, p. 26. 


LSA: Will LSA mode outmode Gunn 
oscillators? . NEWS, ED 6, p. 21. 


MATERIALS research too device-ori- 
ented News, ED 10,.\p. 32: 


MEDICAL: Diseases fought 
and after they occur... oa 

SR, ED 1, p. 76. 
Many technical disciplines are in 
volved SR, ED 4, p. 64. 


MICROMETEOPITES: Thin film meas- 
ures ‘star cust’ speed..... 
NEWS, ED 2, p. 33. 


MILITARY: Viet war spurs military 
R&D NEWS, ED 5, p. 13. 


OCEANOLOGY: The wild, 
oceans—tamed at last......... 

or, 2 2,..p. 12. 
ORGANIC PHOTOVOLTAIC devices 


make strides toward practicality 
NEWS, ED 13, p. 24. 


PHYSICS: Computers, ICs to help 
aceon probe nature 
.NEWS, ED 6, p. 42. 


PLASMA PANEL may oust CRTs for 
displaying computer digital signals 
(NEWS, BD’ £3; ip.. 3A. 


REPORTS: U.S. sets uniform price for 
its R&D = 
JNEWS; ED’ 2: ip. 14. 


SPACE: Helping hands tested—mas- 
ter-slave manipulators for spacemen 
NEWS, ED 6, p. 48. 

NASA invites industry to design for 
future NEWS. ED 11, ip. 13. 
Space travel made easy with novel 
displays den, LORI EE Lape ee 
Voyage to Jupiter, 21-Century style 
oR; ED I, (p; 94. 


before 


mighty 


SPECTROMETRY: Timing fork chops 
infrared radiation 
NEWS, ED 3, p. 38. 


TELEVISION: French color-TV 
challenges shadow mask . 

NEWS, ED 9, p. 13. 
Multicolor CRT will have —— 
phosphor coating : 

NEWS, ED 10, p. 14. 
Newspaper delivery by TV to be test- 
ed by RCA .. .NEWS, ED 13, p. 14. 


TUBES: Cold-cathode operated over 
6000 hours .NEWS, ED 6, p. 49. 


tube 


Semiconductors 


BONDING: Electronic eye sets semi- 
conductor bond 
NEWS, ED 1, p. 36. 


COMPUTER-AIDED DESIGN: Assign 
the correct numerical values to tran- 
sistor models ART, ED 13, p. 60. 
Computer-analyze your circuit’ 

ari, ED 13, po; 54. 
Use a good switching transistor 
model in computer analyses of cir- 
cuits ART, ED 12: 4p:- 54, 


DIODES: Avalanche 
sharper knees at 


Zeners show 
lower voltages 
PF; ED 173, ip: 1.20: 
Beam-lead Schottky diodes  pro- 
duced, 1000 on a weler........ 
Phy Je oe. Pi 120. 

Diode and battery form low-voltage 
Zener diode .IFD, ED 13, p. 104. 
Measure capacitance and resistance 
of forward-biased diodes........ 
Prats dere ty ART, ED 4, p. 92. 
Three-terminal diode is fm_ trans- 
mitter NEWS, ‘ED 2, \p..-32. 


DIRECTORY: 1967 Semiconductor 
Reference Directory 

or, ED 9. -p. 
Addenda to ELECTRONIC DESIGN 
1967 Semiconductor Directory 

ON, ED -F2, .p. 5S: 


FETs: Simple tester checks FET V. 
and g JED. ED 10). p. St: 
Six new FET families cut cost, push 
performance PF, ED'S, p. 128: 


LASERS: GaAs diffusion process tri- 
ples diode laser power 
1. eNews, ED-3, p. 33. 
Put transistor in cryostat to pump 
GaAs laser diodes 
Pons ee), -ED-T, 
Stripe contact simplifies 
diode’s nots pattern.... 
NEWS, ED 7, p. 26. 


RECTIFIER: Ideal rectifier uses equal- 
value resistors IFD, ED 13, p. 96. 

i-film rectifier has “1 aw cur- 
rent rating .NASA, ED 4, p. 108. 


RESEARCH: New technology keys 
Solid-State Circuits show....... 
NEWS, EDS, p. 17. 


TESTING: Oscilloscope tests semi- 
conductors in circuit 


p. 144. 
laser 


NASA, ED 10, p. 102. 


Probe analyzes semiconductors 
NEWS, ED 6, p. 66. 
Probe spots shorted transistor in a 


parallel string IFD, ED 6, 
Semiconductor wafers 
rate of 20,000 per hour 

ets eo, pi Uis2. 
TRANSISTORS: Silicon npn transistor 


has great potential—1000 volts 
er. 2, Pp. 22. 


TUNNEL-DIODE circuits pave the way 
to ultra- dient speed digital circuits 
.. ee, BD 2, @. 7A. 


p. 284. 
probed at 


UJTs: Plastic planar UJTs cost less, 
leakage cut to 


nanoamps 
D4, p. 422, 


VARACTORS: Hyperabrupt junction 
gives varactor diodes tuning ratios 
w 2171, O40 S00’... 

: Pe, 2D 12, p. 116. 
Select varactors for voltage tuning 
ENG DATA, ED 12, p. 72. 


Telemetering 


MEDICAL: Electronic monitor warns 
doctors before symptoms appear 
NEWS, ED. 313, p. 20. 
French telemetry system checks car 
crash victims 
.NEWS, ED 11, p. 14. 


SATELLITES: Junior satellite tracker 
pierces the Iron Curtain ; 
NEWS, ED 2, p.. 14. 
Comsat asks for plans for new satel- 
lite stations .NEWS, ED 5, p. 14. 
Nuclear-powered relay-satellites sta- 
tion proved feasible 
NEWS, ED 4, p. 26. 


SPACE: Lunar package to measure 
solar wind NEWS, ED 8, p. 40. 
Russian lunar TV simple but sharp 

...NEWS, ED 13... ps, 20: 
Thin film measures ‘‘star dust” 
speed NEWS; ED 2, p: 33. 


TELEPHONY: Picturephone uses sili- 
con image sensor .. 
is CRS ines a EME! Oy p. 54. 


Test Equipment and Shennan 


AIRCRAFT: Autopilot test set ‘flies’ 
jet on land NEWS, ED 1, p. 53. 


AMPLIFIERS: Go/no-go technique 
tests amplifiers . 
ART, ED 10, p. 70. 


AUTOMATIC SYSTEMS: Serial com- 
parison technique improves _per- 
formance of automatic test systems 

ART, ED 7, p: 64. 


CALIBRATION: Bridge 
high- ee divider. . 
NASA, ED 8, pb. 12: 


CAPACITANCE: Simplify capacitance 
measurements with this handy no- 
mograph .. 
ENG DATA, ED 6, p. 258. 


CAPACITIVE VOLTAGES are found 
easily with this simple nomograph 
ENG DATA, ED 6, p. 266. 


COMPUTERS: Computerized probe 
measures 3-D parts 
. NEWS, “ED 7; 1p. 26. 


calibrates 
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COPIER: Oscilloscope used to copy 
Polaroid photographs 
PD, ED 2, p. 22s. 


CORONA: Pocket radio detects coro- 
na or insulation breakdown 
IFD,. EO at, 5. 114. 


Thin-film detector has 
range 
NASA, ED 12, p. 102. 


DETECTORS: 
very wide 


DIODES: Measure capacitance and 
resistance of forward-biased diodes 
ART, ED 4, p. 92. 


DISTORTION: Delay distortion can be 
eliminated from instrumentation 
systems ART, ED 13, p. 84. 


ELECTRON DEPOSITIONS cannot be 
measured NEWS, ED 10, p. 14. 


FETs: Simple tester checks FET V, 
and g ws BD Bo, 2. 9k. 


FREQUENCY COUNTERS: ‘Thin-line’ 
counters measure 1-3/4 inches tall 
with 9-digit readout. pik oe ee ae 
Pr. £0 5, p. 114 
Try this integrated-circuit digitizer 
ART, ED 3, wp. ‘62. 


ICs: Noise measurements on ICs: dy- 
namic tests—yes; dc—no. . 
(FO, “ED &, p. 142. 


IMPEDANCE: Simple circuit meas- 
ures impedances at af ge 
PD; £0 22. p. 241. 


LASER’ system tracks 4000-mph 
rocket sleds .NEWS, ED 6, p. 14. 


LOUDNESS analyzer 
ear’s response 
NEWS, ED 12, p. 36. 


imitates the 


MEDICAL: It’s largely a field of meas- 
urement oR, ED 4, p. 56. 


MODULES: Photocell and lamp auto- 
mate testing of subminiature mod- 
ules ’ DD ED 12, p: 78: 


NETWORKS: Read network parame- 
ters on a meter or Smith chart 
er, 2D S..p. 116: 


OSCILLOGRAPHS: Accessory adapts 
oscillograph for simultaneous mi- 
crofilming PF, ED 20, ip. 144. 


OSCILLOSCOPES: Real-time scope 
boasts 150-MHz bandwidth and 
2.4-ns rise time at the probe tip 
sok Py. En ee hy, AR: 
‘Spectral purity’ can hide a lot of 
sins since test methods and 
definitions lack standard 
ART, o> 13 op: 76. 


PHASE LEAD/LAG: Monitor phase 
lead or lag automatically with IC log- 
Cn JED EDos, 2.102. 


PHOTODETECTORS calibrated in 
minutes NEWS, ED 11, p. 48. 


POTENTIOMETERS: Simple _ bridge 
circuit checks resistance element 
linearity 1A. EP 220): i; Sz. 
Trimmer pots —— tested 
for seven parameters if 

Pr, ED 43, p. 144, 


ELECTRONIC DESIGN 14, July 5, 1967 


PULSE GENERATOR: Threshold de- 
tector gives ns pulses 
NASA, ED 6, p. 274. 


RELAYS: ‘Signature’ of relay allows 
quick check 
ao NASA, ED 12, p. 104. 


SEMICONDUCTORS: Oscilloscope 
tests semiconductors in circuit 
NASA, ED 10, p. 102. 
analyzes semiconductors 
NEWS, ED 6, p. 66. 
Semiconductor wafers probed at 
rate of 20,000 per hour 
Pr; .ee 6; p:: Uis2. 


STABILITY: Angle position indicator 
employs inductive dividers for sta- 
bility PF, ED 6, p. U146. 


THERMOCOUPLES: Check 
couple during operation 
5 NASA, ED 12, p. 102. 


THERMOMETER: Self-calibrating ther- 
mometer uses binary logic from 10 
to 25 °K NEWS, ED 13, p. 22. 
Simple thermometer converts tem- 
perature into voltage 

ote oD, ED 35. OZ. 
Temperature sensor has high stabil- 
ity NEWS, ED 6, p.. 33: 


TRANSISTORS: Probe spots shorted 
transistor in a parallel string 
IFD, ED 6, p. 284. 


TURBINE: Fm unit monitors whirling 
turbine NEWS, ED 11, p. 20. 


ULTRAMICROMETER: Device meas- 
ures minute distance 
NEWS, ED 9, p. 48. 


VOLTAGE: Standard recorder permits 
ratios to be read directly 
FD, ED'S; Pp. 289. 


WATER TABLE: Fiberoptics sense wa- 
ter level FD, ED' 2, 2. 86. 


Probe 


thermo- 


Tubes 


CATHODE RAY: Cold-cathode — 
ed over 6000 hours.... 

_. NEWS, ED 6, p. 49. 

CRT is still leader in large-scale dis- 

play NEWS; ED 5) ‘p.-33. 

Plasma panel may oust CRT for dis- 

playing me digital signals. . 

: NEWS, ED 13, p. 34. 

Single- plane digital readouts shine 

from a tiny CRT. PF, ED 8, p. 137. 


MICROWAVES: New solid-state de- 
vices vie with microwave tubes... 
NEWS, ED 13; p:. 17. 


PACKAGING: Thick-film substrate in 
a vacuum tube.. 
NEWS, ED x ‘p. 24. 


POWER TUBES: Stabilize power tubes 
at uhf and vhf ART, ED 10, p. 64. 


TELEVISION: French color-TV tube 
challenges shadow mask. 

_..NEWS, ED 9, p. 13. 

Multicolor CRT will have a single 

phosphor coating ... — 

NEWS, ED 10, ‘p. 14. 
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